Introduction
Patient safety is central for all health care practices, both within conventional medicine as well as
Complementary and Alternative Medicine (CAM). Patient safety can be understood as the reduction of the risk of unnecessary harm associated with health care interventions to an acceptable minimum (1) . Risk is generally defined as a compound measure of the probability of an event and the magnitude of the potentially negative outcome of that event (2) . Moreover, risk can be defined as direct and indirect risk (3) . Direct risk is caused by the treatment itself and linked directly to the intervention. This includes traditional adverse effects of an intervention, such as bleeding after acupuncture needling or an allergic reaction after the use of a herb, as well as risk connected to self-management advice from the practitioner (4) . Indirect risk is related to adverse effect of the treatment context, e.g. the CAM practitioner, rather than the intervention. A patient may be harmed by a care context, which prevents the patient from receiving the best possible treatment relevant to her or his health needs, e.g. when patients seek a CAM practitioner for their health complaints which may be effectively treated by conventional medicine (e.g. cancer), and the CAM practitioner, often unwittingly, causes a delay of conventional treatment (4) . Another example is continued care in conventional or CAM settings of unproven effectiveness and/or not in line with the patient's values or preferences whilst delaying more appropriate CAM or conventional care with positive evidence on effectiveness.
The 12 month prevalence of those who visit homeopaths in Central Europe has been found to vary between 2% in Great Britain (5, 6) to 15% in Germany (7) . In the Scandinavian countries the prevalence of visits varies between 1.3% and 14% (8, 9) . According to a Norwegian survey from 2014, the prevalence of the use of homeopathy was 1.7 % in 2014 (10) , a decline from 4.3% 10 years earlier. Hence, it is relevant to gather information about potential risks related to homeopathic care, in general, and the use of homeopathic remedies, in particular.
Homeopathic remedies are typically administered at very high dilutions also beyond Avogadro's constant (6.023x10 23 ) which is the threshold where no molecule of the original substance is left in the remedy. Since these remedies most often contain no or very small quantities of pharmacologically active molecules they are thought to represent no major safety concern in terms of direct risk (11) (12) (13) . It has been suggested that risk in homeopathy is related to practice more than to the homeopathic remedy (14) .
A systematic review published in 2012 of case studies of adverse effects related to homeopathic practice (15) found 30 cases that reported adverse effects of homeopathic remedies (direct risk).
Another eight were related to adverse effects caused by the substitution of conventional medicine with homeopathy (indirect risk).
Homeopathic aggravation is a concept unique for homeopathy. The concept is understood as a temporary worsening of existing symptoms following the administration of a correctly chosen homeopathic remedy, which should be followed by an improvement (16, 17) . It has many similarities with the concept of healing crisis that is common in other CAM therapies (18) . A healing crisis is understood as a temporary exacerbation of symptoms on the way to more definite improvement (19) .
The influential Greek homeopath George Vithoulkas defined homeopathic aggravation in a case as the optimal reaction that can be expected from a correct constitutional remedy (20) . The founder of modern homeopathy Samuel Hahnemann makes several comments on the subject. In paragraph 157 in the "Organon" (6 th edition) he wrote: "However certain it is that a homoeopathically chosen remedy, because of its appropriateness and the minuteness of the dose, gently removes and destroys its analogous acute disease without manifesting its remaining un-homoeopathically symptoms, i.e.
without arousing any new significant complaints. It is nevertheless usual (but only when the dose is not appropriately attenuated) for it to effect some small aggravation in the first hour or first few hours after the remedy is taken and for several hours if the dose is rather too large". It appears that
Hahnemann's understanding of this phenomenon was developing as he achieved more experience with potencies in medicine. In the 5 th edition in the "Organon" he wrote that the smaller the homeopathic dose the weaker and shorter lived the homeopathic aggravation. However, in the 6 th edition he wrote that the higher the dilution of the medicine, the stronger the aggravation tend to be. This latter statement confirms more closely his thesis that a high potency increases the effect of a remedy (21) .
Substantial differences regarding homeopathic aggravation in clinical practice are reported. Some authors estimate that 75% of chronic cases show at one time or another an appreciable aggravation of their symptoms (21, 22) . Other authors estimated a frequency of 10-20% in clinical practice (23) .
These differences are likely to be at least partly due to the use of different, often not transparent, criteria for homeopathic aggravations.
In two qualitative studies (24, 25) medical and non-medical homeopaths were asked about their perceptions of the difference between homeopathic aggravations and adverse effects, based on their clinical experience. Findings from these studies suggest that the most important criteria for homeopathic aggravations were i) an increase of existing symptoms, ii) and/or a feeling of wellbeing that emerges 1-3 days after taking the remedy iii) and/or headache and/or fatigue accompanying these symptoms. This process was reported by the homeopaths to continue for 4 to 8 weeks depending on the patient's general health condition and the direction of the change of the symptoms. If the aggravation continued for more than 14 days without a feeling of well-being, it was an adverse effect. The concept of homeopathic aggravation may impose a particular type of risk, as a homeopathic aggravation is tolerant towards a deterioration of the health status as part of an assumed healing process. This makes it important to know more about the frequency and seriousness of homeopathic aggravations. However, there is lack of knowledge, consistency and international agreement on how to best distinguish homeopathic aggravations from adverse events, and to determine the prevalence thereof.
The aims of the study were therefore: 
Operationalization of concepts
The worsening of symptoms, reported by the participants, were classified as adverse events
[(AE(all)] before being divided into selected adverse events (AE) and homeopathic aggravations (HA). When HA was deducted from the worsening of symptoms, AE described the deteriorations that were classified as adverse events in the study. Homeopathic aggravation was identified according to the criteria by Stub et al., listed in the introduction (24, 25) (figure 1).
Figure 1.
The symptoms of the participants were classified according to the Common Terminology Criteria for Adverse Events (CTCAE) (26) . In this study, adverse events were understood as all diseases, or unwanted and/or harmful reactions that appeared during the study period, regardless of their relation to the actual treatment (27) . Thus, adverse event is a recommended term to describe harmful events occurring during a trial (28) . Moreover, the CTCAE system grades adverse events from 1 to 5, where 1 is mild, 2 is moderate, 3 is severe or medically significant, 4 is life threatening, and 5 is lethal.
Setting
In Norway inhabitants receive conventional medical treatment within the public health care system, while CAM-practitioners, including homeopaths, operate outside this system. Thus, patients themselves generally cover the costs of visiting a homeopath. However, most non-medical homeopaths are members of the Norwegian Homeopathic Association (NHL) that requires a professional standard regarding medical and homeopathic skills and knowledge of their members.
(The threshold levels for homeopathic dilutions in Norway are D6.)
Participants
Patients who visited a homeopath for the first time, and returning patients who had new complaints or diseases that had not previously been treated by a homeopath, were eligible for the study.
Patients (or their guardians) who did not understand the meaning or consequences of participating, and patients who were unable to fill in the forms were excluded from the study. Patients younger than 18 years had to obtain permission from their guardians.
Recruitment
The patients were recruited through private clinics run by NHL members. NHL contacted all practicing members by e-mail requesting them to recruit patients. Since only three homeopaths responded to this e-mail, a total of 130 of the NHL members were contacted by phone, and they all agreed to recruit patients.
Each of the 133 homeopaths received a package of the study material for each patient. Each package contained a letter of invitation, a questionnaire, and a return envelope for the study participants. The homeopaths were instructed to consecutively invite all eligible patients at the beginning of the consultation.
Patients who accepted the invitation received the package containing the study material and were asked to complete the questionnaire fourteen days after taking the homeopathic remedy, and return it to the study administration along with the signed consent letter. The fact that the patients actually returned the completed questionnaire was considered a consensus in itself.
Due to low response rates, a reminder was sent to the homeopaths six months after the study started.
Nineteen homeopaths withdrew from the study, while 114 agreed to continue to recruit patients.
Homeopaths who wanted to recruit more than 15 patients received additional packages.
Data collection
The four-page questionnaire contained questions about demographics, reasons for encounter and reactions after treatment. includes all changes of symptoms or appearance of new symptoms that the study participants experienced in the time after they had taken the homeopathic medication (table1).
Table 1
Classification Figure 2 gives an overview of the classification process in this study.
Figure 2
The first author evaluated the reactions as no reactions, improvement of symptoms or worsening of symptoms. The adverse effects (worsening of symptoms) were classified independently by two medical doctors (MDs). The process was conducted in stages with the aim to reach consensus. Any disagreement was reanalysed until consensus was reached. The first author guided this process.
After the CTCAE grading was completed and consensus reached, two classical homeopaths (one being the first author) evaluated which of the adverse events [AE(all)] that could be classified as homeopathic aggravation (HA). They evaluated the adverse events [AE(all)] independently.
Afterwards they met to discuss and reach consensus.
Statistical analysis
Initially, data were analyzed descriptively. Then differences between gender, adults and children were analyzed using the Pearson chi-square test and the Fisher's Exact Test. Pearson chi-square using the Monte Carlo procedure, was applied to test for difference in severity grades for homeopathic aggravations and adverse effects. A significance level of p<0.05 was applied. All data were analyzed using the SPSS statistical version 19.0 (SPSS Inc., Chicago, USA).
Results
A total of 133 homeopaths were asked to recruit patients to the study and all agreed to receive the study material. Of these, 48 returned data about patients they had invited. The majority of the homeopaths were female (n=40) and all had practiced homeopathy for at least five years. All of them were located in or close to the largest towns in Norway. The homeopaths reported that 706 patients accepted to participate in the study. However, 390 patients did not respond, and 28 returned empty questionnaires. Questionnaires were returned by 288 (41%) patients and included in the analysis ( figure 3 ).
Figure 3
The mean age of the participants was 39 years, and 72% (n=207) were female. Twenty percent (n=56) were children (15 years or younger). The majority of the participants (54%) were married or lived with a registered partner. The adult informants were highly educated, 46% had a university degree, and the majority was currently working (62%) (table 2).
Table 2
The 288 participants reported a total of 503 initial complaints (an average of 1.7 complaints per participant): 134 participants reported one complaint, 87 reported two complaints, and 65 reported three complaints at the initial consultation. Two participants did not answer the question.
A total of 43% (n=113) of the participants reported that the first complaints had lasted up to 1 year, 25% (n=65) up to 5 years, and 32% (n=84) reported more than 5 years' duration. A total of 51% (n=140) used conventional medicine for their initial complaints. The three most frequently reported complaints were psychological (23%), respiratory (22%) and digestive (15%).
When all complaints were analyzed together (the first, second and third complaint reported by the participants) the distribution of the complaints were: Thirty percent reported general pain and weakness, 23% skin conditions, such as atopic eczema, 18% neurological conditions, and 11%
psychological conditions, such as anxiety and sleep disturbance. Each of the following complaints constituted less than 10%: Digestive conditions, asthma and allergy, and female genitalia complaints (table 4) .
Table 4

Classification of reactions Patient reported reactions
About half (53%, n=154) of the 288 participants did not report any reaction after having taken homeopathic remedies, while 21% (n=60) reported improvements, and 26% (n=74) reported worsening of the symptoms (figure 4).
Figure 4
A total of 116 of the 134 participants reporting a reaction answered the question regarding the time span between taking the homeopathic remedy and the occurrence of the reactions. Seventy-three percent (n=85) reported that the reactions appeared one to three days after taking the remedy, and 77% (n=82) reported that the reactions lasted up to one week. A total of 78% (n=93) attributed the reactions to the remedy given to them by the homeopath. There were no differences between the worsening and improvement of symptoms regarding the onset of reactions or link to the homeopathic remedy. Regarding the duration of the reactions, however, the improvement lasted longer than the worsening (P=0.003) (table 3).
Table 3
Classification of severity and differentiation of adverse events and homeopathic aggravations
In their first round of classification the two MDs reached a consensus of 76% (n=56). When reevaluating the questionnaires with no complete agreements, a consensus of 99% (n=73) was obtained. After the third evaluation complete consensus was reached. Sixty-six percent (n=49) of the adverse events [AE(all)] were classified as CTCAE grade 1 and 34% ( n=25) as grade 2. None were graded 3, 4 or 5.
In the next step, two homeopaths identified the homeopathic aggravations (HAs) from the group of all adverse events [AE(all)]. In the first evaluation, the two homeopaths reached a consensus of 92% (n=68) and complete consensus was reached in a second evaluation. They reported that the challenge of classifying the HAs was to determine whether the worsening of symptoms was related to new symptoms or deterioration of existing symptoms. Such a situation is illustrated in the following example: The mother of a girl with atopic eczema wrote in the questionnaire: "She (the daughter) felt that the skin started to burn before going to bed. This started 3-4 hours after she had taken the medication and lasted for at least 2-7 hours during the five days she took the medication".
The mother wrote that the daughter had never complained about this before. One homeopath classified this as adverse event and interpreted the burning of the skin as a new symptom. The other interpreted the symptom as an exacerbation of the itching and, consequently, classified it as homeopathic aggravation. After some discussion they concluded that the burning of the skin was homeopathic aggravation due the fact that the exacerbation started shortly after taking the medication. (The MDs evaluated this reaction as CTCAE 2.)
Sixty-six percent (n=49) of all adverse events [AE(all)] were classified as HA. The severity of these had previously been classified by the MDs as grade 1 (73% (n=36)) and grade 2 (27% (n=13)). The remaining (34% (n=25)) was classified as adverse events. Of these 52% (n=13) had been classified as grade 1 and 48% (n=12) as grade 2. This gave a tendency towards milder severity for those classified as homeopathic aggravation (p=0.065) (figure 5).
Figure 5
Discussion
The main finding from this study suggests that the risk connected to homeopathic treatment is minor. One of four patients visiting homeopaths reported worsening of symptoms which were classified as mild or moderate. The worsening of symptoms was classified as homeopathic aggravation for two out of three patients.
Clear definitions and criteria (30) to distinguish homeopathic aggravations from adverse events may enhance patient safety and improve comparability between studies in the future. The strength of this study is, thus, that it for the first time applied such criteria to distinguish homeopathic aggravations from adverse events which were based on a systematic review performed as part of a doctoral thesis (4) and information from two qualitative studies (24, 25) . According to the homeopaths, who evaluated the data, these criteria were clear and applicable, which was reflected by the high percentage of consensus (92%) in the first stage of the evaluation process.
This study has several limitations. First, there might be disagreement about the criteria for HA used. According to homeopathic philosophy (31) (32) (33) the aggravation of patient's symptoms depends on whether the case is acute, chronic or acute with chronic sequels. According to the literature, homeopathic aggravations may last for minutes and hours in acute conditions and days, weeks or even months for chronic conditions. The three day cutoff time to distinguish homeopathic aggravations from adverse events may, therefore, appear arbitrary. From a safety perspective, this time-based criterion may insure that patients with severe symptoms are referred in time to conventional treatment. However, the time criteria is only one criteria used to distinguish homeopathic aggravations from adverse events. In clinical practice the homeopath should apply all the criteria simultaneously when evaluating the patient deteriorations (25) .
The influential Greek homeopath George Vithoulkas defined homeopathic aggravation in a case as the optimal reaction that can be expected from a correct constitutional remedy. Hence, a positive reaction and as such a part of the healing process (32) . However, in this study the focus was risk connected to the concept of homeopathic aggravation. A homeopath with limited medical and/or homeopathic training, who does not know how to interpret the deteriorations that may occur during a healing process, may be risky for the patients.
Another limitation regarding the criteria for HA used in this study is the concept of well-being.
Based on research from clinical practice (24) , a sense of well-being may be understood as improved sleep and energy, improved mental and emotional capacity and feeling more balanced. If this feeling occurs soon after taking the remedy, it indicates that the curative process had started even though the original symptoms may be worse. This understanding of well-being was applied in this study.
The response rate was low (41%), which may be a threat to the validity of the results of this study, because the non-responders may differ significantly from those who responded (34) . Visitors to practitioners of homeopathy in Norway tend to be highly educated females, between 30-39 years old who have chronic complaints (9, 35) , which are in accordance with the findings from this present study. This suggests that non-response bias probably imposes no major threat to the validity of the results. Another issue is that the sample was too small for estimating any likelihood of detecting the most severe reactions. Thus, the results from this study cannot be used to claim that there are no severe reactions from homeopathic treatment.
The prevalence of adverse events of 26% (including homeopathic aggravations) in this study was found to be higher compared to other studies. A report based on data from observational studies and surveys (12) showed that the proportion of patients that reported adverse effects from homeopathic treatment fluctuates between 2% (36) and 11% (37) . A systematic review of randomized controlled trials found that adverse effects were reported by 9% in the homeopathy groups and 6%
in the placebo groups (38) . However, due to the belief that homeopathy is natural and, therefore, safe and harmless it might be that adverse events are not reported by patients as they are not thought to originate from the treatment (13, 39) .
The frequency of homeopathic aggravations in the present study was substantial with 17% of all participants classified as having experienced homeopathic aggravations. Other studies have reported that the prevalence of homeopathic aggravations vary between 10% (23) and 75% (21, 22 ).
Our findings is almost similar to those of Thompson et al. (37) who found that 22% of the study participants reported worsening of symptoms followed by an improvement after homeopathic treatment. Rossi et al. (40) reported an incidence of homeopathic aggravations of 6%. The discrepancy in numbers may be explained by recall bias (41) , as the data from Rossi et al. was recorded 4-10 weeks after the first consultations, and the data from the present study was recorded fourteen days after taking the homeopathic remedy. Moreover, the majority of the participants reported that clinical reactions appeared one to three days after taking the homeopathic remedy, and that the reactions lasted up to one week.
A possible explanation for the relatively high frequency of worsening of symptoms found in this study may be that the homeopaths, as a part of the homeopathic consultation, often informed patients that as part of the healing process they may experience an aggravation of their symptoms.
This practice can lead to a nocebo effect (42) . The rationale for interpreting these aggravations as nocebo effects is the short timeframe between the administration of the remedy and the reported reactions (reactions were reported 14 days after taking the remedy). In Norway it is common to have written information regarding homeopathic aggravation on the back of the prescription given to the patients. This practice may be an independent predictor of the occurrence of homeopathic aggravations, and could have affected the prevalence of homeopathic aggravations in this study.
Symptoms of the ongoing disease after taking a drug which is not effective follows the Natural History of the Disease (43) . If a patient who is visiting a homeopath experiences worsening of the symptoms, the homeopath must evaluate the situation. If the patient sees the homeopath during a point in time, when the symptoms are just before peaking, he or she may experience an initial worsening of symptoms, followed by an improvement, as part of the natural history of the disease.
However, if patients experience a sense of wellbeing, simultaneously with the deteriorations they have, according to the theory, a homeopathic aggravation because a sense of wellbeing is a hallmark of a homeopathic aggravation (44) .
This study revealed that there are many unanswered questions regarding the concept of homeopathic aggravation. The main question is perhaps whether homeopathic aggravation is a meaningful concept to apply when evaluating patients deteriorations. Should homeopathic aggravation be considered an adverse event and recorded as such? However, if homeopathic aggravation is a meaningful way to evaluate patients symptoms, is it just the current symptoms that should be reported or should we report deteriorations of old symptoms as well? This present study does not have any data from the patients' disease history except for a brief description of the complaints that was the reason for visiting the homeopath. A full exploration of the patients' disease history and their report of the reactions is likely to have altered the classification of homeopathic aggravations somewhat. How to better describe or define what can be expected in response to a homeopathic treatment, must be investigated in future studies.
Adverse events in homeopathic practice, including those that are interpreted as homeopathic aggravations, are common. This demonstrates how important it is for homeopaths and clinicians to include the concept of adverse events in their theory and clinical practice. Taking safety precautions seriously will improve the credibility of the homeopathic profession and enhance patient safety.
The reactions after homeopathic treatment were reported as mild and moderate, which suggests that there is no need to take action now. However, the treatment is widely used and more safety data is needed. Consequently a surveillance program is recommended.
The criteria used in this study to classify worsening of symptoms as either homeopathic aggravations or adverse events, have not been used and verified in other studies. Further use of these criteria in research will reveal whether they are valid for homeopathic research. However, we consider these criteria as a starting point, and further development and improvement are warranted.
In addition, we recommend that similar studies are undertaken, to test the validity of the criteria used in this study.
A substantial part of the short time reaction after taking homeopathic remedy was reported by patients as a worsening of symptoms. These reactions were classified as mild or moderate, suggesting that the risk connected to homeopathic treatment is minor. More studies are needed to confirm the existence of homeopathic aggravation, and, accordingly, how to classify it in a clinically meaningful way. 
